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Total ozone variations differed significantly with geographical
location of the instrument* Total ozone increased at some stations and
decreased at others*

Satellite measurements of ozone concentration in the upper strato-
sphere between 1970 and 1979 indicated a reduction of up to 0.46%/yr at
altitudes between 33 and 43 km (Heath and Schlesinger, 1982). The
satellite data are not consistent concerning whether ozone increased or
decreased at higher altitudes. Recent analyses of surface-based Umkehr
data are consistent with a decrease in upper stratospheric ozone of
0.3-0.4%/yr during the 1970s (Reinsel et al., 1983).

Signal-to-Noise Ratio. There is a great deal of variation in the ozone
record. Ozone concentrations fluctuate on a variety of spatial and
temporal scales owing to natural causes? these fluctuations tend to
mask possible systematic changes due to manmade perturbations. Observed
ozone changes averaged over the northern hemisphere and the world
suggest that a time interval of approximately 10 years is the shortest
period that is meaningful for calculating ozone trends. Ozone varies
with the 11-year solar cycle, and there is also a strong quasi-biennial
oscillation (World Meteorological Organization, 1981) that affects
trend analyses for shorter averaging times.

Some variation is attributed to differences in instruments, in
instrument operators, or in adjustment/calibration procedures. Those
Dobson stations with the longest records (several decades) are gen-
erally considered to be the most reliable. Unfortunately, most of the
stations began operating after 1957. The noise in the data contributes
to the uncertainty in the trend analyses, which is considerable (as
indicated above).

Satellite records are relatively short, with the first ozone
measurements beginning in mid-1970.

Adequacy and Availability of Data Base. An extensive global network of
stations measuring total ozone exists. However, most of the observing
stations are on continents and in the northern hemisphere. Satellite
measurements providing more uniform spatial sampling could eventually
lead to better trend measurements. Also, since only one instrument is
used, the present intercalibration errors between surface devices are
eliminated.

Recent modeling studies (e.g., Wuebbles et al., 1983) suggest that
total ozone measurements may not be a sensitive indicator of the impact
of human activities on the global atmosphere. These studies suggest
that monitoring of changes in the distribution of ozone with altitude
should be more useful. However, major uncertainties exist in both the
existing Umkehr network and satellite measurements. Only about 18
stations currently make regular Umkehr measurements? only 3 of these
stations are in the southern hemisphere.  In addition to calibration
drift, the Umkehr method is also subject to errors from the effect of
dust and aerosols and the inability to make measurement under cloudy
conditions. As with the total ozone measurement, the satellite data
are limited by the short duration of continuous and homogeneous global
data coverage.